Benthic communities of shallow-water reefs of Abrolhos, Brazil by Villaça, Roberto & Pitombo, Fábio B.
Rev.bras.oceanogr.,45(1/2):35-43,1997
BENTHIC COMMUNITIES OF SHALLOW-WATER REEFS OF
ABROLHOS, BRAZIL
RobertoVillaça1& FábioB. Pitombo2
lInstitutodeBiologiadaUniversidadeF deralFluminense
DepartamentodeBiologiaMarinha
(CaixaPostal100644,24001-970Niterói,RJ, Brazil)
2InstitutodeBiologiadaUniversidadeFederalRuraldoRio deJaneiro
(23851-970Seropédica,RJ, Brazil)
. Abstract:Thebenthicommunitiesof fringingandmushroom-shapedshalIow-waterreefsof
theAbrolhosregion(southerncoastof Bahia)weresurveyed.Line transectswereusedto
estimatecoralandalga1percentagecover.Mussismiliabraziliensisis themostconspicuous
coralspeciesin themajorityof the communitiessurveyed,but turf algaemakeup the
dominantcoverin alI butonestudiedreef.In general,communitieson mushroom-shaped
reefshavehigherdiversityandhighercoralcoverthanon fringingreefs.For bothreef
morphologies,thecoraltoalgacoveratiodoesnotshowmarked ifferencesbetweenannual
surveys,despitethehighproductivitycharacteristicofthedominantalgalspecies.
. Resumo:Foramestudadascomunidadesbentônicasdepoucaprofundidadenosrecifesem
franjaechapeirõesdaregiãodeAbrolhos(costasuldaBahia).A coberturadasespéciesfoi
estimadapelométododetransectdelinha.Mussismiliabraziliensisé a espéciedecoral
maisimportantenamaioriadascomunidadestudadas,porémasalgasemtufosãoos
organismosdominantesemtodososrecifesestudadosà exceçãodeapenasum.Em geral,
ascomunidadesnoschapeirõestêmmaiordiversidadeemaiorcoberturadecoraldoqueas
dosrecifesemfranja.Nos doistiposde recife,a relaçãode coberturacoral-alganão
apresentadiferençasignificativanotempo,apesardaaltaprodutividadecaracterísticado
tipodealgadominante.
. Descriptors:Benthic ommunities,Coralreefs,Abrolhos,Brazil.
. Descritores:Comunidadesbentônicas,Recifesdecoral,Abrolhos,Brasil.
Introduction
The Abrolhoscoralreefcomplex,locatedoff
theEastemcoastofBrazil,is thesouthemmostcoral
reefsin the AtlanticOceanoThe Abrolhosreefs
exhibitseveraldifferentmorphologies(Leãoet aI.,
1985,1988),andaremainlycharacterizedbya low
coraldiversitywith a high degreeof endemism
(Laborel,1969a,1969b;Pitomboeta!.,1988)what
makesthisanuniqueenvironment.
Despitethe ecologicalimportanceof this
ecosystem,verylittleis knownaboutitscommunity
structure.PartofthereefareaofAbrolhoslieswithin
the first BrazilianMarineNationalPark, "Parque
NacionalMarinhodosAbrolhos"(Gonchoroskyet
aI. 1989)createdin 1983.Becauseof theincreased
concernabouthesusceptibilityofreefecosystemsto
globalenvironmentalimpactsandtheneedfortheir
conservation,amonitoringprojectwasintroducedto
studytheshalIowbenthicommunitiesofthesereefs.
This studyis partof a largermonitoringprogram
coordinatedbytheMarineParkDirectiontoprovide
reefconservation.
In thepresentstudy,permanenttransectswere
instalIedfor annualmonitoringof algalandcoral
coverbetweenmorphologicalIydifferentreefswith
theaimof contributingto theunderstandingof the
communitystructureof thesouthemmostcoralreefs
intheAtlantic0cêim.
Studyarea
The Abrolhos reefs are spread over an
approximateareaof6.0000km2offthesouthcoastof
theBahiaState(17°20'to 18°1O'Sand38°05'to
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39°00'W)(Fig. 1).The reefsaregroupedintotwo
ares:thefirstis foundnearshore(10to20kilometers
offthecoastline)-TimbebasReef,ParceldasParedes
Reefs,CoroaVermelhaReef,SebastiãoGomesReef,
andViçosaReef- andtheseeondlies60to 70
kilometersoffshore, surroundingthe Abrolhos
Arehipelago(ParceldosAbrolhosReefs)(LeãoetaI.,
1985,1988).The prevailingwindsblow fromthe
northeastand eastduringmostof the yearwith
speedsrangingfrom 4 to 15 knots.During the
winter,southernwinds are commonwith speeds
rangingfrom17to 21knots.Aroundthenearshore
reefs,the depthof the shelfdoesnot exceed15
metersbuttheParceldosAbrolhosReefsarea,lie
between20 and35m deep.Thewatertemperature
variesfrom24°C(winter)to27°C(summer)andthe
tidalamplituderangesfrom-0.1to2.4mthroughout
theyear(CoutinhoetaI.,1993).
Material and methods
Samplingwas carriedout in threeperiods:
Januaryof 1992,Decemberof 1992andNovemberof
1993.Five samplingsitesweredeftned,threeof
themwere surveyedmorethan once.A list of
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transectsis shownin Table1,alongwiththeused
eodesanddepths.
Line transectmethodology(Loya, 1972)was
usedto describequantitativelythe structureof the
reefcommunity.Line transectsof 10m longwere
placedin characteristiczonesof differentreefs.A
metalpin wasfixedin eachsurveysitesothatthe
sametranseetcouldberepeatedovertime.
ThefolIowingcommunityindiceswereused:
1-Relativefrequeneyindex(Fr=Fi / FtX 100);
where:Fi =no.oftransectsinwhichaspeciesoccurs
andFt=totalnumberoftransects)
2 - TaxonomicdominaneeDr = Di / 160X 100;
whereDi=totalpercentageeoverof onetaxonin alI
transectsand"160" is thetotallengthin metersof
alItransects.
3- IndexofImportance(I =FrX Dt/100)
4 - Shannon diversity (H') and Pielou's eveness
(E)(Legendre& Legendre,1979)
5 -Functionalgroupdominance(DG=~DiX 100;
where~Diis thesumofthecoverof eachtaxonthat
belongstoa Functionalgroup(ex.Coral,Zoanthids,
Turf algae,FrondosealgaeandCrustosecoralline
algae)in eachtransect.
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Fig.1.MapoftheAbrolhosregion,withthelocationofthestudiedreefs.(1)FringingreefatSantaBarbaraIsland;(2)Fringing
reefat SiribaIsland;(3) Mushroom-shapedreefat theParceldosAbrolhosReefs;(4) Mushroom-shapedreefat the
southemborderoftheTimbebasReef;(5)Mushroom-shapedreefdosetoSuesteIslandoftheAbrolhosArchipelago.
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Table1.Transectlocation,codeused(code),depth(meters)anddateofsampling
LOCATION
TimbebasReef
SuesteReef
ParceldosAbrolhosReef
ParceldosAbrolhosReef
SantaBarbaraI. CoralZone
SantaBarbaraI. CoralZone
SantaBarbaraI. CoralZone
SantaBarbaraI. PalythoaZone
SantaBarbaraI. PalythoaZone
SantaBarbaraI. PalythoaZone
SiribaIslandCoralZone
SiribaIslandCoralZone
SiribaIslandCoralZone
SiribaIslandAIgaeZone
SiribaIslandAlgaeZone
SiribaIslandAIgaeZone
The similaritybetweensampleswasestimated
usingtheSerensenindex(S = 2a/b+c,wherea =
numberof commonspeciesamongtwosamples,b =
numberof speciesof onesampleandc =numberof
speciesof theothersamplecompared)(Legendre&
Legendre,1979).ClusteranalysisusingUPGMA
strategywas performedby FITOPAC (Sheperd,
1994)softwarepackage.
Thespeciesabundanceand.diversitywerealso
calculatedforcoraIsbutonlytocompareitwithother
studies(e.g.Liddell& Ohlhorst,1987).
Results
Qualitativedescription
The five surveyedlocationsare qualitatively
describedbelow:
1: Fringing reef at the southernface of Santa
BarbaraIsland
The profilelengthwas60mrangingITomOto
4 m depth.In thefirst20m(0.0to0.8m depth)the
bottomismainlycoveredbycrustosecorallinealgae,
turfalgaeandzoanthids.Thenext25m (0.8to 2.5
m depth)arecharacterizedbyPalythoacaribaeorum
andturfalgae.The last15m (2 to 4 m depth)are
distinguishedbythepresenceof massivecoraIsand
turfalgae.ThelowerleveIoftheprofileiscoveredby
ITondosealgae sparselydistributed(mostlyby
CODE
TIN3
SUN3
ROD2
RON3
BCJ2
BCD2
BCN3
BPJ2
BPD2
BPN3
SCJ2
SCD2
SCN3
SAJ2
SAD2
SAN3
DEPTH
4
6
8
8
2.8
2.8
2.8
0.9
0.9
0.9
1.9
1.9
1.9
1.3
1.3
1.3
MONTH
Nov 1993
Nov 1993
Dec 1992
Nov 1993
Jan 1992
Dec 1992
Nov 1993
Jan 1992
Dec 1992
Nov 1992
Jan 1992
Dec 1992
Nov 1993
Jan 1992
Dec 1992
Nov 1993
Phaeophyta).The 10m transectswereplacedatthe
Palythol.\andin thecoralzones.
2: Frtngtngreefat thenorthernface of Siriba Island
ThisprofUewas32m longoThesubstratumis
formedbybouldersandsandin thefirst10m (0.0to
0.8m depth),witha low densityof sessilebenthic
organisms.ThefOllowing13m (1.0to 1.6mdepth)
aremarkedby denseITondosemacroalgaegrowing
ona carbonl\tesandsubstratum.Thelast10m (1.6
to 2.7 m depth)are characterizedby irregular
calcareouscoralline substratum,massive and
encrustingcorais, occasionalcolonies of the
gorgonaC@!UlP/($xaurellaregia, turf algae and
crustosecOfllllinealgae.The 10m transectswere
placedin thealgaeandin thecoralzones.
3: MushrQom-s.hapedr efat thesouthernborderof
theTimbebasr(Jf!fcomplex
Thetopof thisreefhasapproximately40m in
diameterandcanbe subdividedinto 3 distinct
zones:thecentralfiatdepression,thecrest,andthe
border.The centralfiat, with approximately4 m
deep,is characterizedby high coral coverwith
crustoseand turf algae growingbetweencoral
colonies.ThecrestreachesthelowtideleveIandis
mainlyepveredbycrustosecorallinealgae,vermetid
gastropooswiththezoanthidZoanthusppfillingin
somecrevices.The borderzoneis coveredby the
ramos!\!hydrocoralMilleporaalcicornisand some
massivecoraIs.Downwardsthereeftopthereis a
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veryirregularwaliprofile.Thesubstrateis occupied
by encrustinginvertebrates(mainlyspongesand
ascidians),turf andcoraliinealgae,anthipatarians
(Anthipatesp) andgorgonians.The transectwas
placedon the top of the reef in the centralflat
depression.
4:Mushroomshapedreeiatt~ ParceldosAbrolhos
Reefs
This reef has a columnar shape of
approximately18min diameterand12min height.
Thetopof thereefliesatapproximately6 m depth
andit is distinguishedby thepresenceof massive
braincoraIs.In addition,thereareturfandcrustose
coraliinealgae.Belowthebord@f,thereis a wali
similar to the previouslydescribedreef, where
differentspeciesof coraIsareseenwitha very10W
rateof cover.Crustosecorallinealgaeandturfalgae
werepresentalongwith otherinvertebrateslike
spongesandascidians.The transectwasplacedon
thetopofthereef.
5:Mushroomshapedreeic/osetoSuesteIsland
Thereeftophadabout10m in diameter,and
was9 m deep.It wasmainlycoveredbyturf algae
with a moderatecoverof massiveandencrusting
coraIs and a few coloniesof the gorgonacea
Phylogorgiadilatata.Thewallsweremainlycovered
by turf algaewith very low coral coverage.The
transectwasplacedonthetopofthereef.
Ali studiedreefsweresurroundedbyfinesand
flatswherepatchesofseagrassandmacroalgaebeds
canbefound.
QuantitativecommunityanalYllis
A totalnumberof 34taxawereobservedin the
line transects,most of all attributedto coraIs
(Scleractinia and Milleporina), 50ft coraIs
(Zoanthidea)ndalgae(Table2).Thesubstratawere
completelycoveredby living organismsand the
coverelationbetweencoralandalgaevariesamong
thestudiedzones.As a generalpattem,algaewere
theorganismwithdominantpercentagecover.Table
2 showstherelativefrequency,thetotaldominance
andthe indexof importance(I) for eachtaxon.
Crustosecorallinealgae (Crustosegroup) and
Gellidiumpusillum(Turf group)were the most
importantspeciesin ali studiedsites.Furthermore,
theywerepresentin almostali surveyedtransects.
Cyanophyceaewasanotherclassofalgaewithahigh
indexof importance.Themostimportantcnidarian
speciesin thestudiedcommunitieswereMussismilia
braziliensisand Palythoacaribaeorum,although
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theywereonlypresentin 56and50%ofthesamples,
respectively.
Table2. List of theobservedtaxain thelinetransect;he
functionalgroup(EG)proposedforeachtaxonon
this work(corals=Cor; zoanthids=Zoa;turf-=
Tur, crustosecorallinaeae=Cru; fi'ondose=Fro),
relativefi'equency(Fr),taxonomicdominance(Dt)
andimportancelndexI.
Species
SCLERACTINIA
Agaricia agaricites
Favia gravida
Mussismiliabraziliensis
Montastraeacavernosa
Mllssismiliahartti
Mllssismiliahispida
PQritesastreoides
Poritesbranneri
Siderastreastellata
MLILLEPORlNA
Mil/epora alcicornis
ZOANTHIDEA
Palythoacaribaeorum
Zoanthllssociathus
PORIFERA
CYANOPHYCEAE
CHLOROPHYCEAE
Bryopsispennata
Caulerpaspp
Udoteacyathiformis
PHAEOPHYCEAE
Dictyotacervicornis
[);ctyotamertensii
Dir;tyota sp
Diçtypterisjllstii
Dlr;tyopterisplagiogramma
Lobophoravariegata
Padina santae-crucis
Sargassumspp
Stypopodillmzonale
RHOOOPHYCEAE
Amphlroasp
Ceramia1es
Corallinaceae
Gellidlllmpusillum
Hypneaçervicornis
Jania adhaerens
Neogoniollthonsp
Qchtodessecundiramea
EG D,Fr
Cor 62 0.4 0.25
Cor 56 0.4 0.22
Cor 56 8.9 4.98
Cor 18 0.4 0.07
Cor 12 0.5 0.06
Cor 18 0.5 0.09
Cor 12 0.4 0.05
Cor 18 0.1 0.02
Cor 62 1.7 1.05
Cor 19 1.3 0.25
Zoa 50 12.3 6.15
Zoa 50 1.7 0.85
6
Tur 56 17.4 9.74
Tur 6 0.1 0.01
Tur 12 1.7 0.20
Fro 31 0.3 0.09
Fro 25 1.5 0.38
Fro 12 0.8 0.10
Fro 25 0.5 0.13
Fro 18 2.6 0.47
Fro 12 1.5 0.18
Fro 19 0.1 0.02
Fro 37 0.4 0.15
Fro 25 7.3 1.83
Fro 31 1.9 0.59
Tur 6 0.2 0.01
Tur 43 3.2 1.38
Cru 94 14.7 13.82
Tur 93 14.4 13.39
Fro 6 <0.1 O
Tur 37 2.5 0.93
Cru 12 0.2 0.02
Fro 6 <0.1 O
In order to have a bettercomparisonof
communitystructurefromdifferentsites,the taxa
wereclassifiedin 5 functionalgroups:hermatipic
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corais,Zoanthidae,crustosecorallinealgae,fiondose
algaeandturf algae[thealgalgroupsapproaching
themorphofunctionalclassificationof Littleret ai.
(1983) and Steneck& Dethier (1994)]. The
dominanceofeachgroupin thesurveyedtransectsi
ShOWIlin Figure 2. Turf algaewere the most
importantgroup(in % cover)in thetwocoralzones
of thestudiedfiingingreefs.In themushroom-like
reefsturf algaewerealsothe dominantgroupin
cover,exceptforTimbebasReef,wherecoraIswere
dominant,althoughcoraIsarethemainreefbuilders
in theregionalongwith crustosecorallinealgae.
Corallinealgaewerenot a dominantgroupin the
studiedsites,buttheywereoneof themostftequent
(Table2). Despitethe lowerpercentcover,dead
corallinecrustsarea veryimportantreefsubstratum
in this region. Zoanthidswere a conspicuous
componentof theshallowzoneof theSantaBarbara
ftingingreef(Palythoazone),andwerealsopresent
in otherareas,especiallyatTimbebasreef(Fig.2).
Frondosealgaeweremostlyrestrictedto the
algaezone(Fig.2)wheretheypresentedaverydense
cover.Thispattemcouldbeobservedin someother
reefsof thesameregion.
Threereefsweresurveyedmorethan once,
alwaysduring summertime.In the Parcel dos
AbrolhosReef,noexpressivechangeswereobserved
100%
80%
60%
COVER
40%
20%
0%
N3 N3 D2 N3
Tirnbebas Sueste Parcel
reef reef Abrolhos
TRANSECTS
in the communitystructure.AIgae (mainlyturf
algae)had60%coverin thefirstyear(Dec.92)and
66%inthefollowingyear(Nov.93);coralcoverwas
39.4%and33.4%,respectively,for thesameyears
(Fig.2).
SantaBarbaraandSiribaIslandftingingreefs
weresurveyeduringtwo consecutiveyears.The
coralzone,in bothreefs,shownegligibledifferences
concemingalga/coraldominance,exceptfor the
samplestakenin December1992(Fig. 2). These
differenceswereprobablydue to a measurement
error,becauseit was not possibleto locatethe
transectlinein thesameexactplaceastheprevious
year. However,importantdifferencesbetween
corallineand turf algaecoverwerefoundin the
SantaBarbarareef(Fig.2).Thepercentagecoverof
turfalgaein SantaBarbarareefforexample,attained
more than 80% in percentcover in the first
measurement,around50%in thesecondandin the
third sampleit was closeto 65%.This kind of
variationarepossiblyduetothedynamicof thefast
growingfilamentousalgaewhichlive underheavy
herbivorouspressure,and eventually,they might
havetheirbiomasscompletelygrazed,a common
featureobservedin othersreefs(Hatcher& Larkum,
1983).
I I
_COR
~CRU
c=::::JZOA
IIIJ] l' 1<0
t::::J '1'IrR
J2 D2 N3
Siriba I.
algae zone
Fig. 2. Percentageof functionalgroupdominance,ITomthe 16transects:hermatipicorais(Cor),crustosecorallinealgae
(Cru),zoanthids(Zoa), ITondosealgae(Fro)andturfalgae(Tur).
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ThePalythoazoneatSantaBarbaraIslandalso
showedannual differencesboth in algae and
zoanthidspercentcover:64.2%,50.2%and60.8%
for Zoanthids(Palythoacaribaeorum)and37.6%,
49.8%and39.2%foralgae,respectively,in thelast
threeyears.It seemsthatduetobottomirregularity,
verydistinctin thiszone,it wasdifficultto repeat
saroplingexactlyatthesaroeprevioustudiedsite.
The algaezoneat SiribaIslandshowedvery
dense cover of fi'ondosemacroalgae,mainly
Phaeophyta.However,in thesecondsurveyedyear,
turfalgae,especiallyGellidiumpusillum,accounted
for 26.4% in cover versus 0.7 and 3.05%,
respectively,oneyearbeforeandoneyearafter(Fig.
2).
Thereefdiversityindicesareshownin Table3.
In general,thediversityis higherforthemushroom
shapereefsandlowerfor theSantaBarbaraIsland
reef.Careshouldbetakenin regardtothesedata,as
the turf algal diversitywas underestimated.A
detailedlaboratOryobservationof a turf fi'omthe
coralzoneof Siribareefrevealedthepresenceof 13
taxa.In thefield,it wasonlypossibleto identifythe
majorcomponentsof theturf.!tis assumedthatthe
saroerrorwasintroducedin alltransectssurveyed.
Table3.Numberof species(N);speciesdiversitj(H') and
Pieloueveness(E) forall taxonomicunits,in each
transect.Coral speciesnumber(CN) species
diversity(cH')andeveness(cE)is alsopresented
In theSiribareefalgalzone,wherefi'ondose
macroalgaewas the dominantcover, and the
underwateridentificationwaseasiertoperform,the
speciesdiversitywasverylowin comparisonwitha
typicaltropicalmarinetlora (Yoneshigue,1985).
Thereefdiversityusingonlythecoralspecies,was
verylowin generalbutwassomewhathigherin the
mushroom-shapedr efs(Table3).Bothstudiedreefs
werevery shallownot attainingdepthsbelow4
meters.On theotherhandthemushroom-likereef
transectswerepositionedin depthsalwaysbelow4
meters(Table 1). This differencein depthmay
intluencethe capacityof somecoraIsspeciesto
colonizesuchshallowerenvironments,consequently
reducingtheirdiversity.
The clusteranalysison Sorensensimilarity
indexforall surveyedtransectsi presentedin Figure
3. At 0.5 leveIit is possibleto distinguish3 major
groups:thefust oneenclosesthetransectsmadein
themushroom-shapedr efsandin thecoralzonesof
the SantaBarbaraand Siriba fi'ingingreefs;the
secondgroupis formedbythetransectsurveyedat
thePalythoazoneoftheSantaBarbarafi'ingingreef,
andthethirdgroupcorrespondsto thealgalzone
transectsat SiribaIsland.At the0.6leveIthefust
major group is subdividedin two: one group
correspondingto themushroom-shapedr efs,which
aresegregatedfi'oma secondgroupbelongingtothe
fi'ingingreefcoralzones,exceptfor onetransect
placedinacoralzoneof SiribaIsland.
Discussion
Manystudiesof coralreefcommunitystructure
fail to presentdata on the algal diversityand
coverage,concentratinginsteadon coraIs(eg.Loya,
1972;Cantera,1983;Huston,1985;Pitomboetai.,
1988).Loya(op.cit.)reportedhighcoralcoveron
differentreefzonesintheRedSearangingfi'om22%
for depthsbetween13to 19m, to 88%at 30 m.
Cantera(op.cit.) foundthatcoralcovervaryfi'om
almostzeroin theboatchannelto 80%onthefore
reefslopeonaColombianfi'ingingreef,buthegave
no informationaboutalgalcover.Huston(op.cit.)
found8 to 69%of coralcoverin DiscoveryBay,
Jaroaica.Pitomboetai. (op.cit.),foundamaximum
of 30% of coralcoverat Siribafi'ingingreef, in
Abrolhos.In thisstudysomefunctionalgroupsother
than coraIs were assessed.Coral togetherwith
crustosecorallinaceaarethemainreefbuildersofthe
Abrolhossystem(seeFig.2) andthecontributionof
crustosecorallinaceatothebulkof thereefmustbe
evaluatedin differentreefsin ordertohavea better
understandofthissystem.
Data fi'om the presentstudy suggestthat
mushroom-reeftopsarequalitativelyverysimilarto
thecoralzonesof fi'ingingreefs(Fig.3).Two.other
studiedcommunities,zoanthidandalgalzones,have
distinctivecompositionsand must be analyzed
separately.Furthermore,linetransectsdonotseemto.
be the appropriatemethodfor studyingfi'ondose
algalbedsastheyhavea mobileandtridimensional
structure.Whenquantitativedataareincludedinthe
Transect N H' E cN cH' cE
BCJ2 9 1.22 0.39 2 0.15 0.54
BCD2 10 2.07 0.62 3 0.60 0.22
BCN3 10 1.79 0.54 3 0.22 0.20
BPJ2 7 2.06 0.74 I I I
BPD2 6 1.93 0.75 1 I I
BPN3 6 1.70 0.66 I I I
SAJ2 11 2.32 0.67 I I I
SAD2 11 2.32 0.72 I I I
SAN3 9 2.39 0.75 I I I
SCJ2 12 2.39 0.67 5 0.86 0.53
SCD2 14 2.19 0.58 5 0.95 0.59
SCN3 14 2.88 0.76 5 0.4 0.25
ROD2 10 2.96 0.89 3 0.72 0.66
RON3 12 2.96 0.82 5 1.02 0.63
SUN3 15 2.60 0.66 6 1.31 0.73
TIN3 14 2.85 0.75 6 0.92 0.51
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Fig.3. Clusteranalysisofthe 16linetransectsusingUPGMA strategyandSBrensensimilarityindex, thetransectscodesare
furnishedinTable1. -
analysis,somedifferencesappearbetweenthetopof
mushroom-reefsand the coral zonesof fringing
reefs.Theturfgroupis moreimportantin thecover
ofthecoralzones(Fig.2).
Shannandiversitywas higher in mushroom
Teefswithorwithoutalgalcomponents(Table3).For
coral speciesit is c1earthat besidesMussismi/ia
braziliensis,nootherhardcoralwasimportantin the
coverof fringingreefs.Thesedataagreewith the
observationsofPitomboetaI. (1988).Thedifference
in diversityfoundamongmushroom-likereefsand
fringingreefsmay be due to reef depths.The
fringingreefsareveryshallow,notattainingdepths
higher than 4 meters.In this case,the main
constructorcoralspeciescannotdevelopwell, so
thereis lessspatialheterogeneity.In theotherhand,
mushroom-likereeftransectswerelaid in depths
below4 m (Table1),whereverycomplexstructures
areformedandthussupportingahigherdiversity.
Thethreemajorstudiedzones(coral,Palythoa
and alga) did not show any markedannual
differences.The studiedreefsare not affectedby
storm perturbations.Disturbancescaused by
hurricanes,thatare commonto manyotherreef
systems,are unknown in the Abrolhos area.
Therefore, it would be expectedthat these
cQmmunitiesvolvedagreatstability.
Theshallowcommunitiesof theAbrolhosreefs
areclearlydominatedby algae,mainlyfilamentous
turfalgae.Thispattemis alsoknownin manyother
reefs (Hatcher& Larkum, 1983; Klumpp &
McKinnon, 1992). Besidesthat, most of the
filamentousalgal cover is mainly composedof
Cyanophyceae,suggestinga systemwith great
capacityforfixingnitrogen(WiebeetaI., 1975).The
majorcurrentin theAbrolhosregionis theBrazilian
Current,whichis poorin nutrients.This mayalso
contributeto thedevelopmentof the fastgrowing
nitrogenfixing Cyanophyceaewhichwouldbe an
advantagein pourenvironment.In ParedesReef,for
example,frondosefleshy macroalgaeare very
abundantin coverand biomass(Coutinhoet aI,
1993).This reef is localisedc10seto thecoastin
shallowerwater,receivingmore nutrientsinputs
ftom thecoastal ecosystems(eg. mangrovesand
villages)and by sedimentsressuspensiondue to
winddrivenforces.
Hatcher(1990)hypothesizedthatmanyfactors
suchasherbivory,localnutrientconcentration,algae
defenseseffectivenessetc...affectplantbiomasson
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coral reefs.Littler & Littler (1984)statedthat
nutrientlevelsandherbivoreactivityact as two
majorfactorscontrollingthedominanceof benthic
primaryproducers:coraIs,microfilamentousalgae,
frondosemacroalgaeandcorallinealgae.Herbivory
is a commonbiologicalfactorin structuringreef
communitiesall overtheworld(reviewin Steneck,
1988).In thestudiedreefs,fishesareusuallytheonly
populationof herbivoreswhich can exerthigh
herbivorepressure.Sea urchins are not very
common, even during the night (personal
observation).Whenpresent,urchinsusuallystayin
protectedcrevicesofdeadcorallinealgaebottoms.
In thepresentstudyno specificexperimentin
herbivorywasperformedbutsomespeculationcould
be assumedin the light of the functionalgroup
approach(Littler et al., 1983).Consideringthe
relationdominanceparadigmof LittlerandLittler
(op.cit.),thestudiedreefsarecharacterizedbylow
nutrientlevelsandlowherbivoreactivity(dominance
of filamentousturf algae).The areasof coral
dominance(eg. Timbebasreefs) or patchesof
crustosecoralline(coralzoneoffringingreefs)might
beunderpressureofheavyherbivoreactivity.
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